
IEJ -Volume 1, Numb

The Ef
Inte

Maso

1. Department of Endodont
2. Department of Endodont
Tehran, Iran
3. Department of Endodont
Iran

ABSTRACT
INTRODUCT
time on surgic
MATERIALS
local anesthe
repositioned a
of seven anim
respectively a
were removed
were observe
surgery in all
Wallis, Firedm
RESULTS: Re
groups at the
different from
difference bet
CONCLUSION
for suture rem

KEYWORDS:

Received: 29 Se

*Corresponding
Jomhori Blvd., Ke

INTRO

Periapical surgery i
endodontics which h
as failed nonsurgical
has irretrievable r
intraradicular post
exploratory surgery,
as instrument fragm
and symptomatic ove
Mucoperiosteal flap
periapical surgery an
closure of surgical wo
The objective of su
layers of tissues in
minimal quantity of
be required to restore
the tissue during the
E
ORIGINAL ARTICL
٨١er 3, Fall 2006

fect of Different Suture Removal Time
rvals on Surgical Wound Healing

ud Parirokh1*, Saeed Asgary2, Mohammad Jafar Eghbal3

ics, Dental School, Kerman University of Medical Sciences, Kerman, Iran
ics, Iranian Center for Endodontic Research, Dental School, Shahid Beheshti University of Medical Sciences,

ics, Iran Center for Dental Research, Dental School, Shahid Beheshti University of Medical Sciences, Tehran,

ION: This study was carried out to compare the effect of different suture removal
al wound healing.
AND METHODS: Twenty-one male albino rabbits were used. Under general and
sia a moucoperiosteal rectangular flap was raised in each animal and then
nd sutured. The animals were randomly divided into three experimental groups
als each. In group I and II the sutures were removed after 3 and 5 days

nd were followed up for 7 and 14 days after surgery. In group III the sutures
after 7 days and were followed up for 14 days after surgery. Tissue reactions

d and recorded using inflammation and gingival indexes at 7 and 14 days after
three groups. Inflammation and gingival indexes were analyzed by Kurskal
an and Wilcoxone tests.

sults showed that inflammation index was significantly different with two other
day 7 after surgery (P<0.008). Gingival index in group II was significantly
two other groups at the day 14 (P<0.028); however, there was no significant

ween group II and III at the same interval.
: Based on result of this study, 5 days was recognized to the best time interval
oval in comparison with two other time intervals.
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turing is to place various
close contact, so that a

new connective tissue will
the structural integrity of

minimum possible time. A

variety of suture materials are currently used in
surgery within the mouth, including organic
and synthetic non-resorbable and resorbable
materials, amongst them monofilament sutures
are the most acceptable ones (1,3,4).
Sutures placed after surgery are partly
embedded in tissue and partly bathed in saliva
with a mean concentration of approximately
750 million bacteria per milliliter. The
inflammation caused by these bacteria produces
erythema surrounding the puncture wounds and
leads clinicians to suspect that the suture could
wick the bacteria into the surgical site itself (5).
It has been shown that intraoral sutures placed
produce a tissue response that is distinctly
different from the response observed at other
experimental sites; this response is a result of
the presence of moisture and infectious
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potential with a consequent tendency towards
rapid epithelial invagination (3).
It has been shown that a perisutural epithelial
sleeve develops after 3 days and can enrobe the
entire suture track after 7 days. An intense
inflammatory response to suture materials and
the trauma of suture placement is visible after 3
days (3).
The healing capacity of oral tissues is excellent.
It has been shown that epithelial streaming as a
sheet or as fingers is observed after 2 days,
eventually resulting in a multilayered seal (6,7).
After 4 days an epithelial barrier has been
formed (8).
Many researchers believed that suture removal
after surgery should be performed as soon as
possible because of their concern about
unreasonable effect on wound healing by
plaque accumulation on suture materials
(4,8,9); however, others believe that suture
removal should be delayed until healing has
been established in surgical site (10-13). The
difference between researchers, ideas regarding
suture removal time has caused a controversy
among them. It has been advised to remove
suture material at 2 days to 7 days after surgery
by different authors.
Therefore, the purpose of this study was to
compare the effect of different suture removal
time intervals on surgical wound healing.

MATERIALS AND METHODS

The research protocol was approved by the
Research Ethics Committee of Kerman
University of Medical Sciences. Twenty-one
adult male albino rabbits weighting 2.5–3 kg
were used. All experimental procedures were
completed after intra-peritoneal injection of 7.5
mg/ kg ketamine HCl (Alfasan, Woerden, the
Netherlands) and 0.1 mg /kg xylazine
(Alfasan). After anesthesia, the head and neck
area of the animals were scrubbed with
betadine iodine (Daropakhsh, Tehran, Iran) and
their mouths rinsed with 0.12% chlorhexidine
gluconate solution (Sharedaru, Tehran, Iran)
mouthwash. An infiltration injection of 2%
lidocaine (Daropakhsh, Tehran, Iran) with
1:80000 epinephrine was then made in the
anterior areas of each rabbit mandible where
operation was performed. Then a full

mucoperiosteal rectangular flap was made and
reflected as bone was exposed. The flap was
reflected for 5 minutes and then was sutured by
4/0 PVDF (CG, Tehran, Iran). The animals
were placed on soft diet until the end of the
experiment.

The animals were randomly divided into three
experimental groups of seven animals each. In
group I and II the sutures were removed after 3
and 5 days respectively and were followed up
for 7 and 14 days after surgery. In group III the
sutures were removed after 7 days and were
followed up for 14 days after surgery. Each
time interval for all animals the surgical area
was observed and a check list for gingival and
inflammation indexes modified from Masse et
al (1993) study (14) with following criteria was
filled.
A) Inflammation Index:
0 = without redness and having normal

appearances
+1 = mild inflammation: limited redness
+2 = moderate inflammation: redness and
edema with hypertrophy of gingival tissues
+3 = sever inflammation: redness, edema with
hypertrophy of gingival tissues, and
spontaneous bleeding
B) Gingival Index:
+1 = very poor: without epithelium at the
incisional edges, pus and infection, bleeding in
palpation, more than 50% of gingival tissue is
red
+2 = poor: granulation tissue formation at
incisional edge, bleeding in palpation,
connective tissue exposure without covering
epithelium, more than 50% of gingival tissue is
red
+3 = good: without bleeding in palpation,
granulation tissue, and connective tissue
exposure, 50% of gingival tissue is red
+4 = very good: without bleeding in palpation,
granulation tissue, and connective tissue
exposure, 25% of gingival tissue is red
+5 = excellent; pinkish gingiva, without
bleeding in palpation, granulation tissue, and
connective tissue exposure

All check lists were filled by an endodontist
who was blind to suture removal time intervals.
Inflammation and gingival indexes were
analyzed by Kruskal Wallis, Wilcoxone and
Friedman tests.
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Figure 1. Clinical view of flap at time of suture removal
(3 days group).

Figure 3. Fourteen days after surgery (3 days group).

RESULTS

Wound healing observation in all three groups I
and II showed a significant difference between
the time of suture removal, seven and 14 days
after surgery in both inflammation and gingival
indexes (Figure 1),(Figure 2),(Figure 3),(Figure
4),(Figure 5),(Figure 6),(Figure 7),(Figure 8)
and (Table 1). Inflammation index among three
groups showed that group II (five days) was
significantly different in comparison with the
other two groups at the day 17 (p<0.008);
however, despite of less inflammation in group
III, no significant difference was observed
between group I and III at 14th day after surgery
(Table 2).
Gingival index introduced statistically
significant difference in group II in comparison
with both other groups at 14th day after surgery
(p<0.028). There was no significant difference
between groups I and III although healing was
much better in group III animals.

Figure 2. Seven days after surgery (3 days group).

Table1. A comparison of gingival and inflammation
indexes at the time of suture removal and 7 and 14 days
after surgery in all three groups

a
: Friedman test

b
: Wilcoxone Test

Table 2. A comparison among three experimental groups
in gingival and inflammation index at the time of suture
removal and at 7th and 14th day after surgery

Group

Index

Mean Rank p

value
aGroup

I
Group

II
Group

III

INI
7 days 14.5 5.93 12.57 0.008

14 days 14.29 7.64 11.07 0.094

GI
7 days 8.86 14.57 9.57 0.117

14 days 6.86 15.29 10.86 0.028

INI: Inflammation Index; GI: Gingival Index

SRT: Suture Removal Time;
a
: Kruskal wallis test

DISCUSSION

Sutures serve to maintain tissue approximation
until a wound attains sufficient tensile strength
to prevent dehiscence during normal
physiological activity (15). The results of
recent studies have confirmed the superiority of

Group
Index

Group I Group II Group III

Mean Rank

GI

SRT 1 1.07 0
7 days 2.21 1.93 -

14 days 2.79 3 3.5

p value 0.001
a

0.001
a

0.023
b

INI

SRT 2.86 2.93 4

7 days 1.93 1.93 -

14 days 1.21 1.14 0

p value 0. 001
a

0.001
a

0.001
b
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Figure 4. Clinical view of flap at time of suture removal
(5 days group).

Figure 6. Fourteen days after surgery (5 days group).

Figure 7. Clinical view of flap at time of suture removal
(seven days group).

monofilament over braided sutures in case of
plaque accumulation (16-19).
It has been shown that monofilament suture
materials are associated with less sever tissue
response than multifilament materials such as
silk suture (3). It has been stated that suture
material which has monofilament structure
resists fluid penetration, and thereby resulting
in better healing (4).

Figure 5. Seven days after surgery (5 days group).

Figure 8. Fourteen days after surgery (seven days
group).

Many clinicians, however, prefer multifilament
sutures, because monofilament sutures are
more difficult to manipulate, have sharp ends
that irritate oral tissues, and exhibit poor knot
security (20).
Polyvinylidene fluoride (PVDF) has a
monofilament structure and represents an
attractive suture material for vascular surgery
because of its satisfactory physico-chemical
properties, good biocompatibility, excellent
bending properties, and low surface friction.
These characteristics of PVDF sutures make
these materials easy for surgeons to manipulate,
particularly in terms of making a knot and
sliding it into position (21).
Recently, a scanning electron microscope study
has shown that plaque accumulation on PVDF
suture materials was significantly different
from silk sutures in oral mucosa at all time
intervals of the study (19). Therefore, in this
study PVDF suture material was used for flap
suturing.
Gutmann and Harrison (1994) believe that the
key to preventing sutures from having a
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negative effect on wound healing following
surgery is their early removal (9). The primary
purpose for placing sutures following
endodontic surgery is to approximate the edges
of the incisional wound to provide stabilization
until the epithelium and myofibroblast-
fibronectin network provide a sufficient barrier
to prevent dislodgement of the flap tissues.
This usually occurs within 48 hours following
surgery. Therefore, it has been recommended
that sutures should be removed 48 hours after
periradicular surgery (4).
However, Selvig and Torabinejad (1996) in
their histological study at the day 3 have
detected very little stainable collagen (if there
was any) and a well established fibrous union
in the marginal gingiva at the day 7 (13). Selvig
and Torabinejad (1996) claimed that because of
previous studies (24-26) which have shown that
the tensile strength of a surgical wound appears
directly related to the collagen content of the
granulation tissue that shows a rapid increase
beginning approximately four day after
wounding; it is unreasonable to remove sutures
before 96 hours (13). They stated that the rapid
establishment of an epithelial barrier and
fibrous repair in the incisional part of the
wound does not guarantee the reattachment of
entire surgical flap to its bony base. In this
observational study inflammation and gingival
indexes showed that 5 days interval was the
best time for suture removal.
It has been shown that healing wounds that are
subjected to small amounts of mechanical
stress, demonstrate an increase in collagen
strength and formation. Excessive forces
disrupt the neovasculature and collagen fibers
and delay the healing (27).
It should be kept in mind that studies of
periodontal wound healing have been
conducted in a variety of animal spices,
including humans. Spices differences in
microanatomy, oral microbiota, rate of wound
healing, and other factors may, thus, represent a
confounding factor in interpretation of tissue
reactions and in comparing results of different
studies. Meanwhile many variables of wound
healing, including patient nutritional status,
bacterial infection, wound care and available
tissue oxygen, should be researched.

CONCLUSION

According to the findings of the present in vitro
study, a five day interval can be implied as the
best suture removal time in oral surgeries.

ACKNOWLEDGEMENT

This study was supported by Research
Committee of Kerman University of Medical
Sciences. Authors wish to thank Ms. S.
Mohammadalizade for her assistance in
statistics.

Conflict of Interest: ‘None declared’.

REFERENCES

1. Morrow SG, Rubinstein RA. Endodontic surgery.
In: Ingle JI, Backland L, editors. Endodontics. 5th
Edition. Ontario, Canada: B.C. Decker 2002: pp.
669-745.
2. Velvart P, Peters CI. Soft Tissue Management in
Endodontic Surgery. J Endod. 2005;31:4-16.
3. Selvig K, Biagiotti GR, Leknes KN, Wikesjo
UME. Oral tissue reaction to suture materials. The Int
J Periodontics Restorative Dent. 1998;18:474-87.
4. Kim S. Endodontic microsurgery. In: Cohen S,
Burns RE, editors. Pathways of the Pulp. 8th
Edition. St Louis, MO, USA: Mosby 2002: pp.705.
5. Miller CH. Microbial ecology of the oral cavity.
In: Schuster GS, editor. Oral microbiology and
infectious disease. Philadelphia: B. C. Decker 1990:
pp. 465.
6. Wirthlin MR, Yeager JE, Hancock EB, Gaugler
RW. The healing of gingival wounds in miniature
swine. J Periodont. 1980;51:318-27.

7. Wirthlin MR, Hancock EB, Gaugler RW. The
healing of a traumatic and traumatic incisions in the
gingivae of monkeys. J Periodont. 1984;55:103-13.
8. Harrison JW, Jurosky KA. Wound healing in the
tissues of the periodontium following periradicular
surgery. I. The incisional wound. J Endod.
1991;17:425-35.

9. Gutmann JL, Harrison JW. Closure of the surgical
site and postsur-gical management. In: Gutmann JL,
Harrison JW, editors. Surgical endodontics. St.
Louis: Ishiyaku EuroAmerica; 1994: pp. 278–99.
10. Peterson LJ. Principle of complicated exodontia.
In: Peterson LJ, Ellis E, Hupp JR, Tucker MR,
editors. Oral and Maxil Surg, 4th Edition: 2003:pp.
161-2.
11. McDonald NJ, Torabinejad M. Endodontic
surgery. In: Walton RE, Torabinejad M, editors.



٨٦

Parirokh et al.

IEJ -Volume 1, Number 3, Fall 2006

Principles and practice of endodontics, 3rd Edition.
WB Saunders Co. Philadelphia 2002: pp. 424-44.
12. Bellizi R, Loushine R. A clinical atlas of
endodontic surgery. Illinois USA: Quintessensw
books, 1991: pp.36.
13. Selvig KA, Torabinejad M. Wound healing after
mucoperiosteal surgery in the cat. J Endod.
1996;22:507-15.
14. Masse JF, Landry RG, Rochette C, Dufour L,
Morency R, D’Aoust P. Effectiveness of soft tissue
laser treatment in periodontal surgery. Inter Dent J.
1993;43:121-7.
15. Wallace WR, Maxwell G, Cavalaris CJ, Ohio C.
Comparison of polyglycolic acid sutures to black
silk, chromic, and plain catgut in human oral tissues.
J Oral Surg. 1970;28:739-46.
16. Katz S, Izhar M, Mirelman D. Bacterial adherence
to surgical sutures. A possible factor in suture-induced
infection. Annal Surg. 1981;194:35-41.
17. Durdey P, Bucknall TE. Assessment of sutures
for use in colonic surgery: an experimental study. J
Royal Soc Med. 1984;77:472-7.
18. Scher KS, Bernstein JM, Jones CW. Infectivity
of vascular sutures. Am J Surg. 1985;51:577-9.
19. Parirokh M, Asgary S, Eghbal MJ, Stowe S,
Kakoei S. A scanning electron microscope study of
plaque accumulation on silk and PVDF suture
materials in oral mucosa. Int Endod J. 2004;37:776-
81.
20. Grigg TR, Liewehr FR, Patton WR, Buxton TB,
McPherson JC. Effect of the Wicking Behavior of
Multifilament Sutures. J Endod. 2004;30:649-52.

21. Urban E, King MW, Guidoin R, Laroche G,
Marios Y, Martin L, Cardou A, Douville Y. Why
make monofilament sutures out of polyvinylidene
fluoride? ASAIO J. 1994;40:145-56.
22. Laroche G, Marois Y, Guidoin R, King MW,
Martin L, How T, Douville Y. Polyvinylidene
fluoride as a biomaterial: From polymeric raw
material to monofilament vascular suture. J Biomed
Mat Res. 1995;29:1525-36.
23. Mary C, Marois Y, King MW, Laroche G,
Douville Y, Martin L, Guidoin R. Comparison of
the In vivo behavior of polyvinylidene fluoride and
polypropylen suture used in vascular surgery.
ASAIO J. 1998;44:199-206.
24. Viljanto J. Biochemical basis of tensile strength
in wound healing. An experimental study with
viscose cellulose sponges on rats. Acta Chir Scand.
1964; (Suppl 333):1-101.
25. Ordman LJ, Gillman T. Studies in the healing of
cutaneous wounds. III. A critical comparison in the
pig of the healing of surgical incisions closed with
sutures or adhesive tape based on tensile strength
and clinical and histologic criteria. Arch Sur.
1966;93:911-28.
26. Doillon CJ, Dunn MG, Bender E, Silver FH.
Collagen fiber formation in repair tissue:
development of strength and toughness. Collagen
Rel Res. 1985;5:481-92.
27. Wong ME, Hollinger JO, Pinero GJ. Integrated
processes responsible for soft tissue healing. Oral
Surg Oral Med Oral Path Oral Rad and Endod.
1996;82:475-92


